repair of the lip and palate, or after lip closure alone. Bardach (1990) concludes from his series of studies that lip closure results in an increase of lip pressure, which could be an important factor in craniofacial growth aberration. This is supported by Dixit et al. (1992) who, using the same experi mental design, found that early repair of palatal defects in 8-week-old beagles, with oral mucosal or mucoperiosteal flaps, did not inhibit maxillary growth. These animals, how ever, were followed for only 12 weeks rather than to the end of the growth period, nor was the shedding of the teeth com pleted at the end of the study.
On the other hand, Herfert (1954, 1956, 1958) concluded from a split mouth study on five beagle dogs that the raising of palatal mucoperiosteum and the presence of denuded palatal bone after palatoplasty resulted in maxillary growth impairment. In a series of studies following Herfert's design, Kremenak et al. (1967 Kremenak et al. ( , 1970 and Kremenak (1984) found that unilateral excision of a strip of mucoperiosteum adjacent to the posterior deciduous teeth resulted in inhibition of max illary growth. The split mouth design has, however, several disadvantages.
In the studies of Wijdeveld et al. (1989 Wijdeveld et al. ( , 1991 , palatal surgery according to von Langenbeck, was simulated in bea gle dogs of different ages in a nonbony cleft model. It resulted in a narrowing of the dental arch, which became apparent only after shedding of the teeth. This was in contrast with the arch development in control animals, where the posterior teeth tended to displace laterally during growth. Histologic evalu ation showed that the composition of the scar tissue in the experimental groups remained different from the normal mucoperiosteum, irrespective of the age at which surgery was performed. The scar tissue covering the lateral wound areas 364 Cleft Palate-Craniofacial Journal, September 1995, Vol. 32 No. 5 adjacent to the posterior teeth lacked large blood vessels and elastic fibers and showed a mainly transversal orientation of collagenous fibers. The scar tissue was also attached to the underlying bone by Sharpey's fibers. Furthermore, it was noticed that the mucoperiosteum was continuous with the periodontal ligament. These factors might result in a tensile force in a medial direction on the teeth in dogs that were operated on. These authors suggested that prevention of scar tissue attachment to the underlying bone might lead to a more favorable dento-alveolar development.
Prevention of this attachment might be accomplished by separation of scar tissue and bone by implantation of mem branes or by modifying the technique of palatal repair. Using the experimental model of Wijdeveld, In de Braekt (1992) attempted to prevent the development of Sharpey's fibers with the use of biocompatible, biodegradable membranes. Premature degradation of the membranes influenced the results, but with improvement of those membranes the devel opment of Sharpey's fibers might be prevented. It remains to be elucidated whether or not growth inhibition could be pre vented by membrane implantation.
Another way of preventing scar tissue attachment, namely, modifying the surgical technique, is the subject of this study. The aim was to compare the development of Sharpey's fibers after two different techniques of palatal repair. Closure of a mucoperiosteal palatal cleft in beagle dogs was performed either by simulating the von Langenbeck technique or by using a modified partially split flap technique, by which denudation of palatal bone is avoided. The latter technique is a combination of a mucosal palatal flap technique as used by Perko (1974) and the von Langenbeck technique. The major palatine neurovascular bundle was displaced with the flap, in order to provide a good vascularization of the flap. This is in contrast with the mucosal palatal flap technique, in which the greater palatine artery remains in situ. For this reason, the risk of necrosis, which Perko (1974) considered one of the dis advantages of his technique, is decreased. The results of these techniques were evaluated histologically and compared with a control group.
M e t h o d s

Animals
The experiments were performed on eight beagle dogs. In two dogs (age 6 months), palatal repair according to von Lan genbeck was simulated as previously described by Wijdeveld et al. (1991) . In four dogs (age 18 months), palatal surgery was performed using a partially split flap technique. Two young adult dogs served as controls. In all dogs the permanent den tition was completed.
Surgical Procedures
Prior to the surgical procedures, the animals were pre medicated with 0.5 mL Thalamonal® (fentanyl, 0.05 mglmL + droperidol25 mglniL; Janssen Phamaceutica, Beerse, Bel gium) and 0 5 mL Atropine (atropine sulphate 0.5 mglmL).
Subsequently, they were anesthetized with an intravenous injection of 30 mglkg Narcovet® (sodium pentobarbital 60 mglmL; Apharmo, Arnhem, The Netherlands). After intu bation, anesthesia was maintained with Ethrane® (enflurane 15 mglmL; Abbott, Amstelveen, The Netherlands).
The oral mucosa and the dentition were cleaned with chlorhexidine digluconate 1 % in water. In addition approxi mately 6 mL Xylocaine® (lidocaine hydrochloride 0.4 mg/mL + adrenaline 0.0125 mg/mL; Astra Chemicals, Rijswijk, the Netherlands) was injected into the palatal mucoperiosteum to avoid excessive bleeding during surgery.
In all experimental animals, a soft tissue defect was created in the medial region of the palate by incising, elevating, and removing an elliptically-shaped mucoperiosteal flap. This flap extended from a line just behind the canines to the dor sal margin of the hard palate. The maximum width of the flap was one-third of the transverse distance between the fourth pre molars.
In the dogs in which palatal repair according to von Lan genbeck was simulated, relaxation incisions were made on both sides of the palate adjacent to the posterior teeth, and the remaining palatal mucoperiosteum was elevated from the underlying bone with a small raspatory. The major palatine neurovascular bundle was not damaged during the operation. The soft tissue defect was closed in the midline and sutured in one layer with 4-0 Vicryl, leaving two areas of denuded bone adjacent to the dentition (Fig. 1 ).
In the dogs in which the defect was closed using a partially split flap technique, the mucoperiosteum was elevated from the medial side of the bone to localize the greater palatine fora men and the major palatine neurovascular bundle in order to prevent its damage during surgery. On both sides of the palate adjacent to the posterior teeth, the mucoperiosteum was incised for half of its thickness. These incisions reached from canine to permanent second molar. Horizontal cleavage of the muco periosteum was then performed from the lateral side in the 
il.
li. After reaching to the bone. Subsequently, the mucoperiosteum was mobilized and n the soft tissue defect was closed and sutured in one layer with 4-0 Vicryl. The areas of the palate adjacent to the denmucoperiosteum (Fig. 2) .
All experimental animals were medicated preoperatively with I mL of the antibiotic Alhipen® 15% (ampicillin anhydrate 150 mglmL; My cofarm, de Blit, The Netherlands) and maintenance doses of 1 mL Al hip enm LA (ampicillin a tih yd rate 100 mginiL; Mycofarm, de BUt, The Netherlands') were given the 2nd and 4th day postoperatively. All animals .. : *• c *ojsj 7j; 'i<v\ 'g66l 'IBwnof iniDi3j.ouiBJ3-3irqi.id i,j3|3 gQe from the periosteum, allowing the greater palatine artery to remain in situ. This means that the risk of necrosis, which Perko (1974) considered one of the disadvantages of the palatal mucosal flap technique, is reduced with the partially flap technique.
The present results indicate an absence of Sharpey's fibers after palatal repair using a partially split flap technique in con trast to palatal repair simulated according to von Langenbeck. Furthermore, the palatal bone, after palatal repair using a partially split flap technique, is completely normal. Whether this will have a beneficial effect on dento-alveolar develop ment remains to be investigate^, As the present study shows that prevention of the development of Sharpey's fibers is pos sible, a longitudinal study on dento-alveolar development in beagle dogs operated at the age of 12 weeks, is currently in progress.
